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THEORY OF OPTICS
the magnifying-glass of short focal length by a microscope. This consists of two convergent systems relatively far apart. The first system (the objective) produces a real, inverted, enlarged image of an object which lies just beyond its first principal focus. This image is again enlarged by the second system (the eyepiece) which acts as a magnifying-glass. Apart from the fact that, on account of the greater distance apart of the two systems of the microscope, a greater magnification can be produced than with a single system used as a simple magnifier, the chief advantage of the instrument lies in this, that the problem of forming the image is divided into two parts which can be solved separately by the objective and the eyepiece. This division of labor is made as follows: the objective, which has the greatest possible numerical aperture,* forms an image of a surface element, while the eyepiece, like any magnifying-glass, forms the image of a large field of view by means of pencils which must be of small divergence, since they are limited by the pupil of the eye. It has been shown above (Chapter III, §§8, 9, 10) that these two problems may be separately solved.
b.   The Objective.—The principal  requirements which an objective must fulfil are as follows:
1.   That  with   a   large   numerical aperture   the   spherical aberration upon   the   axis   be  eliminated  and  the   aplanatic condition, i.e. the sine law, be fulfilled.
2.  That chromatic errors be corrected.    This requires that the aplanatic condition be fulfilled for at least two colors, and that a real achromatic image of the object be formed by the objective.     If only partial achromatism is required it is sufficient to make the objective achromatic with respect to the first principal focus; for the position of the image of an object which lies near this focal point F would vary rapidly-with the color if the position of F depended upon the color.    If a system has been achromatized thus with respect to the focus F, i.e.
* This requirement is introduced not only for the sake of increased brightness but also of increased resolving power.   Cf. above, pp. 90, 92.here be avoided in order not to forsake entirely the domain of geometrical optics.
